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Brick-and-Mortar Shops/Goods Recommendation on Smart-Phone for Regional Promotion

BH Bt
Masahiro Sakai

= Bt

1. FAMNE

JIH & HEE, 2 2=7 « NOPEER 2R % 15
k92 LIk, WEETOLIaIa=T A EROAEEEZE
DTHRULTEZEE2BRL, JNIREED OB
770U N ETHBMICEE S, =2 —FORBFIZE T
FiREA~— 7377V RICEEL, BEITERED
WRAEZAT 9 FFEER G277 v T 4 F—™] Z1T5
7-. AR TIE, YEEERO—-BREL Yo7, FHEAD
T = NEE R K OUES « PSS % B REAM IR o 5 5
IZHASW T EEEHIB X OB O R OHEEIZ oW, AW
THEE T LY XA, BN REEICOWTREY
5.
2. EIIEROBME

FEIEERSEROMER 2K 1 1287, EIEERTIT,
iPhone[i] 1F 35 & O'Android™ ) 17 0 7 7" U (X 2) % BidAi L,
FIRFEIZA D oa—RLTRIALTH LW, FIAED L
FLTH LR EFIAEOITEIBIEOERE L &IT,
ZOFAFICHEAT D & B b HEEFE R A RS L.

FIURAHZE, MR- AEFEAR - =y 7 3 —2&8E LT
—YPBREEEITO L TT VORI EBET S Z LN TE,
SIMUTWBIES - fEiO—B0mER, JEE - PR
B, RO 7n7~y 7ER, L2033
WMOGEPRMARES bV A e, Tnbiatei
EERE ETES [ma—R7 40— K| e, FREE
WCHERS T 2 )58 - B OBHERTT D BT+ o—%)
R EOMREEFIAT AN TE S,

EEENSIIAARICEETT v — b ~DEE & KiE
LCEY. Tor— N TIIJNGERED oL BT 3V (i
AL - TRULVIE)OJEER AEE, Bkobh b LTy
— « AR=Y - USSR, A ERBEY Y L, IFE
RI7warDIx AL, HEOHEERSY ¥
b, BRESRIBEZRES EORIE 25T, SRIOEIEER T
1E, "Bz THRIC=Z2D3R~ary T Ly 7 ARH Y
F RS T DR T IXARTE R L OUE - 7oL
BRENZ END, TUr—FTIRENLICERT STEA
%< HE LT

FIAZESX, & - M OFEMBEE T Toviag
MTotz - Botz] EWolTZ 4 — RNy 7 &i75ZEN
TX, JEEOFEMEE CTIXEHOBRICA Y BEENTE 5
(BRUIZAY BEE SN EHOEHERIL =2 —R 7 ¢
— R CTEENICRTREND) .

F72, BT To—%] EETIE, HoKEDbRN,r-T
B LT, 938 o7 A4 a4 vF+T52LT

FOZELHET 4 — RNy I NTED.

EEROBIEL, AT IRTERAT 7 pE3EMERe, %9 500 /5

t (k) HZ, Toshiba Corporation
HOSIMIDIFY, S 900 B OREML— B A/ R

303
$2

R Zi5T FIER EXFT

Myungsook Ko Takahiro Nishizawa Mamiko Abe

Ho0-K - -
e Evd7—9

\7—’.7111)7-0‘ - I
J— *Eﬁ"ayﬂ]rﬂ

1774)

EPLEE DN

sk | [ Ty
| TRy

10 FEAESEBRME S

BTN ¥ e
H = Siiuia) beimon
& - 7 =)
"'- & &

I

=

= ®:
AT BTTOE e Thvo

(RABDIEEHIC L 54 A — V)
77 BT 2 TACOE

2: FHEERT 7Y

MEHRZEF LZ. Fo,

7.
3. BV AT LA

AHITIIHEREELR > AT L OHERGER 7 ORERR & AT
WTE~%.

3.1 HEICHULSIER

HETHW I —FFERIL, TS5 70 v 7 IFRE L
THERI - FEOEHR, 77— FMEaEOFR, =—Fnb
DOXJEE « L ~D fTot= /Eotz) Tvwnday Nixd
N DT 40— Ry 71E#RE W,

HEESI R OES - fGlc oV TIiE, 0-1 oEitkg (& 7
ELTEEHEREREL, EAEONFEECRMEEZ#
FELEZ., Z72F 42V T LA T REEEHY v
VIR BT A LD, [TV rER) ) RZLY
—BRUE ] [ H—VU—R| R EEEFT Y MDD LD
K2 —27y MERmBOWR 2R T L0, iEHmERTHo
MEIR| % v =) R EOR R BIEENFET H. U
B TIETR_RTHOZ 7 DES%Z TAGS THET.

3.2 #ETF7ILI)XL

HEET7 LT Y XAIZEEL, AIEX—AT 4 VEZ ) T
FRE, W7 a2V TR DN, RIZFEERTIEN
RR—AT4NEZ Y TE LT, %k T 2547~ vTFHK

Copyright © 2015 by Information Processing Society of Japan and
The Institute of Electronics, Information and Communication Engineers
All rights reserved.

eniii



FIT2015 (% 14 ERHBEEM 74— L)

&7 Z2a7 )R, TD-IDF 2Rz 5%, 71 v%
Vo7 U Tida—RHR 7 v & U o7 R 53k
L, N6 E2MAEDLENAT ) v REXEZERICHW
7.

2 7< v F K

HEEHTHE T UV LEZZ 7L, 2—HR
TG LT v r— MERO~ >y F o TR L B0
N—VEEBEEZRZL, WINZEsTvyyF U7 RN
TrarvrsryaEiiET S, Lo bEMAHEFNTHD.

Al T8> vay) v royvay) 17
7vva ML THAMS, BER) THH—vx] TBE]
[VARNT V] O TO0hTAVFEICEI 2o V—IVETE
Lz HlziE, TvARZY THHUE, 272 Y0
RFRAEMRIE T - PERI L R OFE - MBI~ v F L2 D
ZC, h7x)] oo 7L TINKERETO A 7 =K HEE
Bl DEARMICAHETH 7 o247 D] EWoalT i
— hEIZEOWFTNN T~ v F LEBAIL, ~vFT5EH
ELT. £, Iz <, UFDXH272TRbHIT7-T
W5,

(1) EEFROFERBOERE . hT IV ICX - CUIFERE
D~y T T ORIT, FETT T < BB F RO
LD ORIZT D (THIRPHRE 2 A& D I
I EEEE) .

(2 BMEOEE : DIEERETO D 7 = FIFBEE] O X573
Ao 7 v — MERBDO~ v F U ORI,
HEBICEEDSAR RS 2 L22MEL, EAHTH]
WER LT=7 v — FMaE O #RE AW THRIE L2 R E
U7z BARBOICIE, ERrEBIBRIR 2 & ChhiH L7-x4
JBCTOHE LS A (7272 UE L ISALE L 72 D8R
fens TRIA L7 72 Ele b IRV TH 285412
E—o LR UETHoEIc~yFIT5HL Lz,

(3) HEHE VU R hOZERME  HEE Y X Mg s s ar T
VY BNEEED Y X o T LEY, FIHEZENEE
TFEZOTx LIVZHIRE R o TR & X THERS Y
A RNBEED RN O (FIZIELV A T U ED 24
BT DHEE ) A MIB R BRI AR /I EEM: A
BHD) B EERTDHED, Uy T EICER
B : AL =YK 4 £ T, R—bbrZ—iF 14
FC) ERITTT X LBREITH

Z I AT HK

2 7=y FHFRIE, vy TFOESVEESEET, RN
<y FFTENLRNDPDOWNTIR T LR, IO
SONBICHEET D EWVWoTe Z N TE W, 22T, 22—
PHEDOHKL T ~DEFOBRSEET AT (LT, X7 A
aMEFHAELTEE, £ —F~OHEARIZIT4 2
YT U OWTHIE SN E SO a T OIERE L,
RbREVWLONLIEICHEE 2 e L L.

UR&E¥ERICBIT A~—4rT 4 7 THVWSR S C1, C2, F1/M1,
F2/M2,--- 72 & DX 55 % K H

272 & 20X, BREHEIZEIC 1 BTHORWEER, EROEA,
3y AIZ—EITHZNEFZD.

$2

304
7 it

7 Aa7 OMEL, == OHT v r— e &
W2, TNEHISTAEZ VA TICME L CHET S, F7-,
7 v — MEEOERICINZ T, FIAEN= T K
LTITH Mioiz/ Bo7z) Tvndal TETh) o7
4= RNy 7 DEFERICOVTHMBEERZ L E L. B
RENZIX, 74— MRy 7B oar 7o vitft5EEsnT
W Z T D(FDL—FDYVEEIIHK LT, RoT 4T 77
4= RN 7 THIINE, ZHTT 4 TR T7 4 — KRy
THITHHETS.

Fl2, v FLIELONGLERT VX DTERIRELTH X
Ty FIHREHN, BEENRAaT ERDH T AaT )i
KTIEFAE NS A Ffik s kb T LE 5729, HEE
VA DEMABIBIC 3T oy 2 b T BRI, —A
BN Lo T oY RO T IV DT YDA
T ORI ENT DL TRET DML L.

TE-IDF 554

AEOEFERTIE VAT 77y g
(B | 2 FEARAHEE SR L L T2 Enn, Thbo
AT UVZBELTE, 20RO LMYy LR
P LTHE L, 72, a—¥~D7 v — haZICEL
ThHRGT 2L REMEzAE L. #lziX, LAMT
WL 4207y ) IT7vyg) [7—FKa—§k)
Lottt (127)) %, kERT 77y vy a il
LCiE Thvar7 i) =V —%) [EFR Lo
R EENERAE - 5L T0na. TR LT, %
noskoar7oy, Flzix, TRFHE] TAR—=Y YA
Mgkl T83E) R I2oWnTIZE VN v oD
BIEITHE LT,

27 2a7 HRTIE, HarFryorariitEss
Bz, Z0OarT7 oI5 LS 7L T 5 a—Forg
FEOMEEHELTWL L WIHMA L, BT L5 7%
PR A L TV,

o HMirnwEMECTHEINTWA Yy LD arT
UL, oYy o T o0, Aa
TRmEmL RO RLREANHY, TOMhoa T
UYPHEB ISR D.

° My TEEm ) Tetkmg) 22—
v MEEEF2M2Y ) THliksH ) 728, KEDO=
T UVIFI LT EERTWE X ZIZoWn T,
74— RNy ZICHD S VA O IR DB ERTAT
biv, o s Jicl_XRT2 a7 RnEl > TLE
D).

ZOREZRET D720, BAEITIE, XENOHREOH
B SF T ToH D TF-IDF (Term Frequency — Inverse
Document Frequency)[2]Z HIWN T ZOEBEZLSITF&2ITH Z &
TR L7z, TF-IDF ORAMRE 271, Wikt OLFE d
HFIZRIT 2 HBBEE % ti(td) , ZOHFEESLEOHR
BRIE % df(t) & LC, XEHOHGEOERL %

ST AaATHWEBILL KT YDA T OEER, &X T
WX ARIHE OEIFEEDR 7 hLE, aryTUVIIEE TN
[THENTWDENE I ND 0-1 DY MAONFEDEE L 72> T
WA Z EIZER SN,

1F2 )8, M2JBIZENZN 35 m~49 kD&t E BrEo X4y

Copyright © 2015 by Information Processing Society of Japan and
The Institute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2015 (% 14 ERHBEEM 74— L)

tmmm:mmpuwamm»
ETBHLEVIHLDOTHD, titd) ol CERICEITSH
BHENEOVHEFZCREENRL ROEAEZRD, log(l
[ df(t)) 12 < OXEICHBLT S L9 RHEFRICHEEEL T
FH1ER &R,

IITE, BT UVCEXE, 2T UVICHEE
NEZ 72 XENGOLHEELE L TEX, TFIDFZHWT
7 MV (Hfidf(tag,C)hagetacs HEMHE L, TR EHLANZ B

WL L= b D%, a T Ve r bL v, &
LTHWAZ EE L.

Fl, H2—VOT7 4 — KN IEROZ T AT ~D
KBOBIZ S, 74— RNy 7 M ReDFFHERZ b vl
JEUTeBATAATHIMEH T2 L L. ol
BEFEHLLIRERZ 22—V OB My, £T5.

a—HuDa T oYV eADAATIE, oD kv,
Evy D A UL

Uy " Ve

cosf = =v, 7,
[ llvel 7 °F

ELTERTHL

YR 7 2 ) 7T

a—HFRABR T 42U 7%, BHEH—FITx LT,
Llizrgif o —FRE Tl L TWd a7 Y i
EBdas5XThHs. AENEHHAT A NVZ Y T OFED S
b k-FEOFRERAL, 22— i, FH7T o —
hOEIEFERNDHEUELZFREL, HUEOE W kK A0
—HFoarT oY FiE (k) 22RLCarTry D
Ll AaT EHETS (M3) .

22—V O b E LT, Fai7 7 — MEEO
26, BREE, BUEA~OBLE, 77w va a0 BEE, A
JE~OELRE FVE, = OBEBE I, FERs
OMO=—2 Vv FEEREOWH, VA1 VEPER &% K
FLED, BEMIITEO S E LT OB NS 22—
DFEHNEZFE LS H 2 TO WA HBE &2 Fv -,

o HFHM AN FADOKEKSD, [BHERLATHD
(=3), [A5HBRL->THEWV] (F2), SixbEv#
WixZew) E1)En D 3EEOETHY, FIZIED
DD, =91 CFEEUE TIXAEOENHICL
V.

o FIHFIZL-TC, BB RRE LT HRICKNER
ENHY, BFEADOBRIEOELEN —FH L TRV
ERTREN, TNEMIET D20

HE SR —F voar T oY iIcTA52a7%2UF
OXTHRAT 5.

P(v,1) = Zueinn v) sim(u, v) X F(u, i)

Lk, W2 ML SHMIARY MUVICIESILEL D=
|Vu|:|Vc|:1 T&)é

2 723, TF-IDF SR Tl 7248~ ML Bl o7 b0z F)
AL TWDOEBRNITITL TV Th S,

$2

305
7 it

HE a—HFIc
> LHIE

WEA=T

5 4
i L4 -

=0.7x2+0.3x5+0.2x3
/ 0.3\ =35 _

X3 2—VMpiH7 4 NE ) T

Z 2T simuv)iE e —H u & —9 v OB, Fu,i)ix
a—FuDarT Y i ~OFHBEGEIEL L7 — BN
v 7 OFN), KNNWIZZ T Y i ~OFFti 217> T %
2—=HFD 5L v ~OEBEDEWIEDR K k ADESTH
5.

3.3 #E7ZILIYXLOER
EEEOEHIZIBNTIE, ST b o & bHMARAFNTH
L8 7 <o F R CEBEZRGBL, 0%, [THREEH
NHOIBEZEIN-ODIL, ZNOEIFHTE X 7 A
a7 FR - 2a—HFEHFE T o EZ ) T HFRONAT Y v
FHR (MHAREHLEHICELT, SEITRHEEZ I~
HFEERRM) ~NLEEFE L. F0%, #7237 RO
TF-IDF FA~OEE, REZHEMEEZHET OO R a7
W N N 2 S Rl

4. FHE

41 HBENBOREE

FEZFHMEG T 2720, FIAZFU~OHEEY 2 %L, L,
OFHGEQL, - YOHEFTHDL AT UV ELEL,, F
HAEURT 4 — RNy I 2 fFoTWbars v YoO®EE
FBU), ZD&LEXDarT o Yi~OFMIMEAEFui)E LT,
AR D 2 SO e 2 AW CRHME SRR 21T > 2. F1 2
NOBEIIEFIHF~OHEE Y 2 MEICFHEL, 207y
ZHAWD

Precision (K5/):

i € LyIF(u,i) > 0}

[Ly|
Normalized Discounted Cumulative Gain (nDCG)[3]:
F(u, Ly ;)
nDCG =
zZ, log,(j)

Tz s 2 aTEC &ofbéUXh@k%@
nDCG 7% 1 &5 & 5 72k

2014 4 1 H 16 H225 2014 4E 4 A 24 HE TOHM T,
FEEITHEEE Y 2 N AAERR L7 BN L7223 » T, HEBE R
IR B0 ST YN AHEE Y X Fa2AR LS, Z
NOFEEZEM U, R, HEEY X S 2/ER LB
517 ADMDT7 4 — KRy 7 2HWCEE L. FHl%
Gio—WE, TSI 1 B ERST 4 7727 4 — R
v 7L TCWbAa—WL L.

3 FZEICZ OHIITFIAEL
B LITHER

IxtLCHEEE E W2 X R e

Copyright © 2015 by Information Processing Society of Japan and
The Institute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2015 (% 14 ERHBEEM 74— L)

FERAEN 4 BioRT. Bl 2014 4F 1 A 16 H DD
BiEAEEREL TS, FRADI D uu (T2 — R
TANEY T ERLTOND.

FERERD L, FHEMIRO% T2 ToRBEFRIZoN
TRHMEER R L CWLER TR AOND. i, EBRO
W B CIERICa T oYk LTI 4 — Ry 7 LT
W=DR, %P7 LAY, Rzt obsarsr
CYDEENMZ D E LT, T4— Ry 7 ENRE- T
WhHHEEZLND.

FiEMoig T, BT A2 FIETHL X 7227 X
& TF-IDF SRS b L2 IR | 2R LT, ¥
7= FHEROFMEIMEN DX, L—ZHEET D
TUYVRENSE T AN ar T Y ERRT L0,
B Ra T oV e a—FOHEY X MIETZ &N
Hik 5 —75 T, BIRRICEEICIEN & D Al 520 K 0 SRR
KEFLTWDEEZDND.

T Ux VU FHMBEETH D nDCG I L TR, # 7 A=
77 & TF-IDF FRBEF EB 2 TR, EEEFa—
WAL T AT I S A NN o A DR G 2 | VN = NS
ZD—)T, EBROBILEST, FHRICHAW T2 —VFDfT
BRET — 2 BN 2 Bk, # 7 A a7 AR TF-IDF
A OFFMEN R DS A bi.

728, AEIOFHEE, FEAEER CEBIEMR L Lz
BN ENTH D NCEEEZ T T Dl RelE N EET
5. FEIBEHL W R TERENZD X RIZ
EENTWar T U YIFRHEEN LD T 4 — KRy 7 %
BT Wiz, Ml LB AEFNCR Y TV ATREER B B .
¥ilo, 27 <o FHRTT7 o AN RE S EBICER S
NTWiey 2 he, FHMEBRTEREINTZ Y X FOFENR
RKEWEEZOND., INERARITHERT D720HI21,
*T7 T4 OFETIEARL, AIB T A N la@Liz4r
FA L TOEAMELEEZ NS,

4.2 HBABRDZHKM

L, arvTF UV R—AT 4R Y v T RETIIHEN
BROZEM A2\ LT 272005 K EEA LR, —5TH
BNEORE & SOOI N L— A7 OBFRR S 5
EExOND. Fo, a—VEBHT L Z Y 7IE3ED
NS, BEMEDOSH D a0 T 0 R HEEE T 5 WREMED
HY, THIZLVHEBABENZEER D DI DAREER D
5.

ZTIT, ZFHEHFRICELD VA NOZEMEORE L LT,
VA RNDaryT oY ET U NGREIRL, a7y
WHEENTWDE 75T o2 NORIRT S| FROBIN S
N5 %7 oEHRE[4]%Z v, nDCG & Hle Lm#E R4 5
(A
ZORERMNHIE, TR-IDF 2% nDCG b En- 72
— 5, SREMEIIM T U R TR R E e o TN S,
T, VMBI T L&V 2 TITRE & SO R DT
TARITUVRADRWIER Lo TS,

5. F&H
ARTIE, N7 Z o7 4 =V ORFEFERICBIT D

HEEE O, 2@ U CTEO NS T RICOWTH
HLT.

$2

T 72

o

008
007
0.06

nbCG

0.04

003

om

]

19 41 &z 43

tag entropy

44 a5 46

B 5: HHERE T A ORGE & Lk

FHETCIE, AROFEEFEBR TITITF-H LT

— VBT T NV Z ) T OMRENRE L, FRFIZSEED
HOHEENR L 72> T, — T TITERET — 2 M3 2
Hizon, FTHBEEREZ AW -arF oY _R—27 ¢ )L
2 T FEOHROM ERL LN E NS T2 LRy h

-7

F72, KETIEar T oY ~OHRNR T 4 — KRy
DI H AN HEE 21T o 7208, EBRICE T=2o7 Y0t

AT 2 BR VN T2,

T4 — KRy 7 BTl v

S T BERIEORE S LRI 7 4 — Ry ZFHE LT
HEBBICIEH CTE A AR H Y, BRI 21T T 5.
Fo, FFZZnbOERERA L THEHT2I2H 72T,
SEAWEH#RP R TF oY R—2 T 4N EZ Y TR
QW7 4 V& U 7Tidiel, Lo ENReTEE2
AW ENRFHTHL EEZTND.

(1]

[2

(3]

[4]

SEXH

JNIRETT, IR ERJEE XA < — |k =

X

2=7 4 FHE Ik

TV T 4R NVEAERBMEBEHZETONT
http://www.city.kawasaki.jp/200/page/0000053904.html

K. Spérck Jones, “A statistical interpretation of term specificity
and its application in retrieval, ” Journal of Documentation, vol. 28,

no. 1, pp. 11-21, 1972.
K. Jérvelin and J. Kekéldinen.

“IR evaluation methods for

retrieving highly relevant documentsm,” In Proceedings of the
23rd Annual International ACM SIGIR Conference on Research
and Development in Information Retrieval”, SIGIR'00, pp. 41-48.

ACM, 2000.

J. Konstan and M. Ekstrand, “Introduction to Recommender

Systems,” Coursera,

[Online] https://www.coursera.org/course/recsys.

iPhone (3 K[EE L OO E 4 THER X i17= Apple Inc.DpEE C9.
Android I% Google Inc. O PHIE F 7= 13 FPEHIE T,

306
7 it

Copyright © 2015 by Information Processing Society of Japan and
The Institute of Electronics, Information and Communication Engineers

All rights reserved.



